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ABSTRACT 

Standardized testing has been utilized by K-12 schools, undergraduate and graduate programs as well 

as employers. Historically, it has been seen as an efficacious way identify the best performing 

candidates to receive program entry or move forward in a hiring process. However, there is significant 

evidence mounting about the limitations of standardized testing and, yet, we persist with them 

because of their relative ease. The purpose of this perspective paper is to begin a conversation about 
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the place of standardized tests in dental education and it‘s relationship to institution goals related to 

diversity, equity and inclusion. 

PERSPECTIVE 

In 206 BC, the leader of the Han Dynasty in China, Liu Bang
1
, had a problem. He wanted to carefully 

select his leadership team for bureaucratic roles, but, he had hundreds of applicants for just a few 

positions. The problem was, he had so many people applying that he couldn‘t get a trusted reference 

on all of them. Furthermore, they came from such diverse backgrounds with diverse skills that he 

couldn‘t be sure of their competence for the specific jobs he was hiring for. Liu Bang, though, had a 

novel solution for this complex problem – he created the first standardized test. The tests included 

various skills such as calligraphy, archery, and arithmetic.
2
 Through these standardized test results he 

selected the best people for his cabinet. Today we are facing a dilemma about using standardized tests 

in selection processes – evidence shows they are flawed, however, they remain one of the easiest 

ways to shortlist a huge number of candidates and help determine who will receive an interview. The 

issue we are addressing in this article is when is standardized testing not standardized and our goal is 

to ignite discussion on the limitations of standardized tests and the alternate metrics we must consider 

in truly inclusive admissions processes. 

In September 2021, Florida Governor, Ron DeSantis introduced a bill to eliminate the Florida 

Standards Assessment – a test that determines whether students move up a grade or graduate.
3
 The 

University of California decided to eliminate standardized test scores for undergraduate entry with the 

University‘s President, Michael Drake, stating that ―We don‘t have an assessment now that we 

believe we can use effectively.‖
4
 However, much of our country still depends on standardized test 

scores to guide entry into undergraduate, graduate programs and some job opportunities
5
! The intent 

in standardized testing is to have a very large number of students take the same test - thereby enabling 

their performances in the test to be compared against each other.
6
  It is believed Liu Bang gave his 

standardized tests to around one hundred people. Nowadays, standardized tests are given to groups 

numbering, at least, in the thousands, and sometimes in the millions. This has been an efficient way to 
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compare a large number of people when more nuanced evaluations are impossible due to the size of 

the population. 

 

Standardized testing has proven to be neat and efficient for those who administrate over higher 

education program entry – including dental school admissions. Dental schools may receive far too 

many applications to review individually and in great detail so the use of academic performance and 

standardized tests as metrics is commonly employed. Setting a minimum score requirement in a 

standardized test may enable schools to reduce their eligible pool of candidates to more manageable 

numbers to examine more holistically.  

Today, standardized tests are designed so that the test questions and evaluation processes are 

consistent. Most tests administered in the K-12 schooling system meet the description of a 

standardized test – everyone gets the same test, at the same time and under the same circumstances. 

However, the special term standardized test is more commonly used in relation to tests taken by large 

groups of candidates like the Dental Admissions Test (DAT), the National Board Dental Exams, or 

the Scholarly Aptitude Test (SAT). Since everyone gets the same questions, standardized tests have 

been believed to be an equitable manner in which to compare aptitude, knowledge, intelligence and 

ability. However, we hope to draw your attention to the contrary. We hope to argue, using evidence to 

support our claims, that there is folly and danger in relying too much on high standardized test scores 

to select candidates or shortlist candidates. 

A study in the US Army in 1917 attempted to measure intelligence using a standardized test.
7
 Here is 

a quote from the study: 

“The group with the highest median scores was native Whites, followed in descending order by 

immigrant Whites and Native Blacks.” 

This study and others like it, were used to justify policies and actions related to racial segregation. 

However, this study had many shortcomings. 
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Modern science has demonstrated that race is a social construct rather than a biological difference 

between human beings.
8
 Today, the validity of using IQ tests as a measure of intelligence has, itself, 

been disputed.
9,10

 Further, current evidence in genetic medicine indicate no intellectual differences 

between the races exist and attributes differences like this to environment.
11

 The mere thought of 

biologic differences is absurd since 99.9% of the human genome is the same in all of us. Finally, this 

simplistic army study did not consider important factors like socioeconomic status, education of 

parents, household income. All of these and many more factors are now well known to affect 

outcomes in standardized testing. 

HOUSEHOLD INCOME 

A study entitled ―Poverty shrinks brains from birth,‖ the investigators completed imaging on 1,099 

children, adolescent and young adult brains.
12

 Researchers adjusted for racial and ethnic differences in 

body sizes but still found that the brains of kids from households with an average income below 

$25,000 were 6% smaller than the brains of kids where average household income was above 

$150,000. Certainly, this study cannot prove causality and it cannot exclude the impact of factors like 

better nutrition may be having. However, these findings are important – other research has shown that 

the size of a human brain contributes about 9-16% of overall variation in intelligence.
13

 When it 

comes to brains, size does matter and this difference may be very important. This study also revealed 

that skills such as decision-making, memory and writing were lower in children who emerged from 

these lower income households. 

In dental schools, we could have one of two reactions to this information. Firstly, we may say that it‘s 

sad that those kids are less intelligent but this makes them less capable to thrive in dental school and 

they should be excluded. Alternatively, we could respond that some childhood circumstances make it 

very difficult for children to succeed. Is that reasonable for our society? Shouldn‘t we make every 

effort to insure that children have equal possibilities in life? If you have children or if you‘re a proud 

uncle or aunt, is it acceptable that your special child could be boxed out of certain opportunities just 

because of where they live or where they went to school or who their parents are. Moreover, evidence 

https://en.wikipedia.org/wiki/Social_constructionism
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shows that some of students who struggle because of personal situations, socioeconomic barriers, and 

educational barriers actually become the most caring and empathic individuals
14

 – and well suited for 

a career as a care provider. 

Individuals from lower socioeconomic (SE) backgrounds have access to less resources, less certainty 

in their lives and a reduced sense of personal control. Subsequently, one may anticipate that these 

individuals would have more selfish behaviors and prioritize themselves over the well-being of others. 

However, research has demonstrated the very opposite – that those from lower SE backgrounds were 

more charitable, more generous, more trusting and more socially helpful than those from higher SE 

groups.
14 

Additionally, growing up wealthy is associated with showing less compassion
15

 and more 

unethical behavior.
16

 Collectively, these findings may imply that those children from low income 

households may be exactly the type of person we would want in dental school.  However, they are not 

the ones doing well in standardized testing and progressing through K-12 schools and college. 

ACCESS TO HIGH QUALITY TEACHING 

Unfortunately, not all teachers are created equal - there are good teachers and there are less good 

teachers. However, teacher quality has been shown to affect whether or not their students go to 

college and it even affects the ranking of the college students attend.
17

 It is also important to point out 

that there is evidence that schools paying higher salaries to their teachers attract better quality teachers 

and, subsequently, the students do better. Research has shown that a 10% increase in teacher pay was 

estimated to produce at least a 5% increase in student performance.
18

 Importantly, this was a not a 

linear relationship and poorer students actually benefitted more from higher salaried teachers. Higher 

teacher wages are also linked to their students‘ completing more years of education and a reduced rate 

of poverty when they become adults. Collectively, these studies indicate that higher teacher salaries 

are linked to better learning outcomes in their students. However, evidence shows these connections 

get even more specific. 

Recent research has shown that the variation in teacher salaries is affected by local property tax rates! 

There‘s no doubt that property taxes affect the resources of the local government and suburbs with 
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high housing cost implies that there is a highly resourced local government.
19

 Additionally, the tax 

wealth of a district is a major factor affecting teacher salaries.
20

 Since property tax is a major 

component of a district‘s tax wealth, it follows that districts with highly valued housing are related to 

higher teacher incomes. This, in turn, is linked to better teacher quality
21

 and better educational 

outcomes in students. Unfortunately, all of these factors superimpose to create a situation where 

suburbs with low cost housing, potentially, have the lowest quality and least experienced teachers. 

Once again, is this an acceptable barrier to impose upon a child? Is it acceptable to make a student 

take a high-stakes standardized test that affects their future when they have an inequitable playing 

field?  

In the United States we have an ideal that people should work hard and pull themselves up by the 

bootstraps and create a wonderful life for themselves – the ―American dream.‖ However, we have 

shared several examples that show that this is simply not possible for children in certain 

circumstances. We‘ve described some evidence from the K-12 environment, however, we also want 

to share results of our own studies on national trends in the enrollment of students into dental school 

by race.   

REPOST TABLE 2 FROM OUR PUBLISHED STUDY ON ENROLLMENT. 

The table above shows that there has been very little change in the number and percentage of 

underrepresented minorities enrolling into dental school over the last 20 years. Here in the US, 

underrepresented minorities disproportionately fill the ranks of low income households.
22

 We have 

described how lower income households face barriers in accessing quality education. These 

inequitable effects in the K-12 system mean that a very unique cohort of students end up going to 

college – a privileged and less diverse group. Standardized tests are only one of the many barriers 

students from low income groups and underrepresented minority groups will face in seeking to enter 

college. Therefore, we also end up with a very unique and privileged group of students going from 

college to dental school. Unfortunately, many of the standardized tests that a part and parcel of a 

dental students‘ journey have been shown to have inherent biases. 
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American College Testing 

(ACT) 

―Race, class and gender biases give White, affluent, and male test-takers an 

unfair edge.‖
23

 

Scholastic Aptitude Test 

(SAT) 

―the SAT, a high-stakes test with significant consequences for the educational 

opportunities available to young people in the United States, favors one ethnic 

group over another‖
24

 

Dental Admission Test (DAT) There is a bias that DAT scores, "when controlled for previous academic 

performance, revealed that men significantly outperformed women in all areas 

except reading comprehension and biology.‖
25

 

Graduate Record 

Examinations (GRE) 

GRE itself acknowledges that ―members of different racial, ethnic and 

economic backgrounds perform differently‖
26

 

Advanced Dental Admissions 

Test (ADAT) 

Research has shown that ―males performed better than females (p<0.05), and 

non-Hispanics performed better than Hispanics (p<0.01).‖
27

 

We also know that the traditional National Board Dental Exams were not intended to be used for a 

variety of purposes other than the purpose for which it was created – to help boards of registration in 

dentistry in each state to determine a dentists‘ qualification for licensure.
28

 And the jury is still out 

about the Integrated Board exams. No research has been completed showing bias in this exam which 

is good news so far. However, it remains pass-fail and is not intended to distinguish between high and 

low intelligence.  

We submit to you that the term ―standardized test‖ is actually an oxymoron in the United States. 

These tests are not standardized because of all the advantages and disadvantages students have gained 

for at least two decades before they take the tests that we have interest in. These tests are not a good 

measure of intellect. They may be a good measure of family wealth, resources, residential ZIP and 

even privilege. We have also discussed the disturbing evidence that those with wealth and resources 

may be less ethical, less empathic and less generous. Moreover, we provide a warning that our 

reliance on standardized tests may actually be excluding the very type of people we want in our 

programs. 

NEUROPLASTICITY OF THE BRAIN 

The good news is if you come from a family without high income or access to high quality schools, 

the process of going to dental school will make you smarter. Since humankind started studying our 

own brains, we have tried to quantify the capacity of the brain and how intelligent, or smart, someone 
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is. However, the question is not if you're smarter than someone else, but whether you can be smarter 

than you are today. 

The answer is, you can always make yourself smarter and the best way to do that is education. In fact, 

some believe there is no limit to how smart you can be and smartness is a process.
29

 

The concept called neuroplasticity has been extensively studied by mapping and administering CT 

scans on the brains of a people and animals as they learn a skill. Regardless of age brains have the 

ability to change themselves to fit their owners' needs. The brain can change in response to thoughts 

and behaviors and is often influenced by environment. Therefore, if you put the person in the right 

environment (such as being accepted into a dental school) neurons can rewire, become more dense, 

and—with the right effort and learning strategies—your brain can adapt and change making you 

smarter. Since Carol Dweck‘s seminal work in the field,
30,31

 it is well known that the most important 

ingredient for learning is not aptitude but attitude – a growth mindset. Perhaps admissions processes 

should shortlist applicants based on the demonstration of a growth mindset rather than on academic 

test scores.  

Table 2. 

Enrolled 

by race 

(Percent

ages) TOTAL 

American Indian or 

Alaska Native Asian 

Black or African 

American Hispanic or Latino 

  

Percent

age of 

applica

nts 

enrolle

d 

Perc

entage 

of AIAN 

applica

nts 

enrolle

d 

Perc

entage 

of AIAN 

enrolle

es 

among 

all 

enrolle

es 

Perc

entage 

of 

Asian 

applica

nts 

enrolle

d 

Perc

entage 

of 

Asian 

enrolle

es 

among 

all 

enrolle

es 

Perc

entage 

of BAA 

applica

nts 

enrolle

d 

Perc

entage 

of BAA 

enrolle

es 

among 

all 

enrolle

es 

Perc

entage 

of HL 

applica

nts 

enrolle

d 

Perc

entage 

of HL 

enrolle

es 

among 

all 

enrolle

es 

                    

2000  X  X  0.50  X 21.87  X 4.70  X 5.36 

2001  X  X  0.45  X 21.26  X 5.46  X 5.95 
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2002  X  X  0.57  X 19.90  X 5.33  X 5.51 

2003  X  X  0.51  X 19.92  X 5.81  X 4.95 

2004  X  X  0.54  X 18.31  X 5.41  X 5.68 

2005  X  X  0.61  X 19.96  X 6.27  X 5.68 

2006  X  X  0.76  X 20.23  X 6.11  X 6.21 

2007  X  X  0.58  X 20.18  X 5.76  X 6.67 

2008  X  X  0.86  X 21.82  X 5.55  X 5.78 

2009  X  X  0.49  X 22.71  X 5.17  X 6.53 

2010  X 7.21 0.30 2.85 19.73 5.80 5.31 6.28 7.74 

2011  X 6.56 0.32 3.40 22.14 5.76 4.86 5.68 7.59 

2012 4.64 2.44 0.07 3.14 20.74 7.77 6.88 4.87 6.88 

2013 4.82 4.05 0.17 3.66 22.88 6.02 4.65 5.65 8.51 

2014 5.13 6.87 0.27 3.92 23.35 6.27 4.34 6.02 8.49 

2015 5.21 6.94 0.20 3.94 23.02 6.83 5.12 5.85 9.12 

2016 4.99 2.97 0.11 3.92 24.10 5.81 5.05 5.70 9.13 

2017 5.11 6.76 0.33 4.06 24.24 5.90 5.10 5.89 9.44 

2018 5.61 9.72 0.23 4.64 23.56 6.61 5.34 5.90 10.01 

2019 5.92 4.42 0.08 4.84 22.89 7.22 5.78 6.43 10.00 

 

Table 2. 

Enrolle

d by 

race 

(Percen

tages) 

Native Hawaiian 

or Other Pacific 

Islander White 

Two or More 

Races 

Do Not Wish to 

Report or 

Unknown Nonresident Alien 

  

Per

centag

e of 

NHPI 

applic

ants 

enrolle

d 

Per

centag

e of 

NHPI 

enrolle

es 

amon

g all 

enrolle

Per

centag

e of 

White 

applic

ants 

enrolle

d 

Per

centag

e of 

White 

enrolle

es 

amon

g all 

enrolle

Per

centag

e of "2 

or 

more 

races" 

applic

ants 

enrolle

Per

centag

e of "2 

or 

more 

races" 

enrolle

es 

amon

g all 

Per

centag

e of 

"not 

wishin

g to 

report 

race / 

unkno

wn" 

Per

centag

e of 

"not 

wishin

g to 

report 

race / 

unkno

wn" 

Perc

entage 

of 

"nonre

sident 

alien" 

applica

nts 

enrolle

Perc

entage 

of 

"nonre

sident 

alien" 

enrolle

es 

among 

all 
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es es d enrolle

es 

applic

ants 

enrolle

d 

enrolle

es 

amon

g all 

enrolle

es 

d enrolle

es 

                      

2000  X  X  X 62.47  X  X  X 5.10  X  X 

2001  X  X  X 60.23  X  X  X 6.66  X  X 

2002  X  X  X 59.06  X  X  X 9.63  X  X 

2003  X  X  X 54.86  X  X  X 13.96  X  X 

2004  X  X  X 52.82  X  X  X 17.25  X  X 

2005  X  X  X 60.73  X  X  X 6.74  X  X 

2006  X  X  X 59.35  X  X  X 7.34  X  X 

2007  X  X  X 59.81  X  X  X 6.99  X  X 

2008  X  X  X 58.11  X  X  X 7.88  X  X 

2009  X  X  X 56.37  X  X  X 8.73  X  X 

2010 6.82 0.11 5.86 60.87 3.21 2.06 7.11 3.62  X  X 

2011 2.75 0.06 5.79 55.17 5.09 2.82 4.16 2.75 3.04 4.29 

2012 6.15 0.07 5.37 53.36 4.41 2.79 4.73 3.34 5.99 8.01 

2013 4.11 0.05 5.60 53.35 4.67 3.09 4.83 3.14 3.15 4.16 

2014 1.94 0.05 5.95 53.73 5.63 2.99 4.59 3.09 3.21 3.68 

2015 4.00 0.08 6.07 53.07 5.44 3.11 4.42 2.49 3.39 3.79 

2016 7.14 0.16 5.84 51.41 4.67 3.26 5.06 2.66 3.09 4.11 

2017 5.56 0.08 5.87 50.36 5.15 3.90 4.96 2.76 3.25 3.79 

2018 4.55 0.10 6.29 49.36 5.39 3.34 4.80 4.92 4.39 3.15 

2019 4.03 0.08 6.53 49.98 6.28 3.68 5.27 3.07 4.67 4.46 

X – denotes that data could no be calculated for that category for that year. 
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